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INTRODUCTION

This report summarizes trace element data for 886 rock samples collected 
from outcrop and 575 stream-sediment-pebble samples collected from drainages 
in the Wiseman quadrangle, Alaska from 1977 to 1982. More specifically the 
report depicts the sites at which anomalous concentrations of the common 
metallic and associated elements occur in these samples. This work is part of 
a multidisciplinary study of the Wiseman quadrangle Alaska Mineral Resource 
Assessment Program (AMRAP).

The objectives of this part of the geochemical investigation are to (1) 
furnish anomalous trace-element data for interpretation of stream sediment and 
nonmagnetic heavy-mineral-concentrate samples from stream sediments, collected 
as a separate part of the program, and for interpretation of similar samples 
that may be collected in the future, (2) directly identify mineralized rocks, 
and (3) aid in the interpretation of the metallogeny of the quadrangle, in 
particular, the establishment of geochemical associations of the 
mineralization and thus suggest possibilities for undiscovered types of 
mi neralization.

It should be emphasized that the work is generally reconnaissance in 
scope and is neither detailed nor exhaustive, particularly with respect to 
sampling and/or searching for mineralization.

For a discussion of sample description, collection methods, media 
selection, sample preparation, and analytical techniques see O'Leary and 
others (1984), and Dillon and others (1981).

Trace Element Content of Rocks and Pebbles

The trace elements contained in rocks and pebbles collected from the 
Wiseman quadrangle can be conveniently divided into three groups.

In the first group are elements of potential economic significance that 
occur above the lower limit of analytical detection and that vary markedly in 
abundance in different rock lithologies. These elements are (as determined 
spectrographically) Ba, Cu, and Pb, and Zn by atomic absorption analyses.

In the second group are elements of less economic significance that occur 
above the lower limit of spectrographic detection but which vary relatively 
little in relation to crustal abundance among different rock lithologies. 
These elements do not seem to relate directly to identified deposits and are 
not generally anomalous in terms of the average crustal abundance of the 
elements that might be expected in the different rock lithologies. These 
elements are Be, B, Co, Cr, La, Nb, Ni, Sc, Sr, V, Y, and Zr.

The elements in the third group are commonly associated with mineral 
deposits, but the analytical level of detection by spectrographic methods is 
so high that nearly all reported values are statistically significant. These 
elements are Ag, Au, As, Bi, Cd, Mo, Sb, Sn, W, and Hg. Sspectographically 
determined Zn values are an exception.

A general term for roundish, waterworn rock fragment having a size between 
that of a small pea and that of a tennis ball.



Anomalous Samples

Anomalous rock and pebble sample sites shown on plates 1 and 2 and the 
analytical results listed in tables 3 and 4 are defined by the criteria listed 
in tables 1 and 2.

The threshold anomaly values listed in tables 1 and 2 were determined by 
inspection of histograms and percentile tables created from the analytical 
data retrieved from the U.S. Geological Survey computer-based file RASS (Rock 
Analysis Storage System) (VanTrump and Miesch, 1976). These histograms and 
percentiles are combined with consideration of the (1) average crustal 
abundance of those elements expected in the different geochemical rock 
lithologies (following Levinson, 1974; and Kraushopf, 1967) and (2) threshold 
values established in adjoining quadrangles having the same lithologies 
(Philip Smith Mountains Reiser and others, 1983; Survey Pass--Cathral 1 and 
others, 1979a,b; and Chandalar Reiser and others, 1979). The threshold 
values for the elements in the aggregate population of samples analyzed 
generally range from the 92nd to the 98th percentile. Note that different 
values were sometimes used for the same element because of more than one 
analytical technique. Although there is a marked tendency for these values on 
a given sample to agree with one another, there are exceptions that can be 
attributed to the different methods of sample analysis.

The elements in the second group (Be, B, Co, Cr, La, Nb, Ni, Sc, Sr, V, 
Y, Zr) are not present in anomalous amounts. They show little variation 
within the area; also, their variability is small when compared to the average 
crustal abundance for the various rock lithologies in the quadrangle.

Explanation for Tables 3 and 4

The data listed in tables 3 and 4 are arranged so that column one 
contains the sample number; latitude and longitude are given in degrees, 
minutes, and seconds. The data set is divided into 24 subsets. Each of these 
subsets contain all anomalous samples found in any one of the specific 
1:63,360 quadrangles (D6-D1, C6-C1, B6-B1, A6-A1) that make up the 1:250,000 
Wiseman quadrangle. Map numbers were assigned to sample sites in each subset 
and in turn keyed to Plates 1 and 2. Descriptions for the rock samples from 
the C3-C6, B3-B6 quadrangles can be found in Oil Ion and others (1981).

All element concentration values are in parts per million; S, 
semiquantitative spectrographic analysis; AA, atomic absorption analysis; N, 
analyzed but not detected at the limits of analytical determination; <, 
detected but below the limit of analytical determination shown; >, determined 
to be greater than the value shown; --, no data available; anomalous values 
are underlined. For a discussion of analytical techniques see O'Leary and 
others (1984).

REFERENCES CITED

Cathrall, 0. B., Cooley, E. F., O'Leary, R. M., Billings, T. M., and McDanal, 
S. K., 1979a, A listing and statistical summary of spectrographic and 
chemical analyses of stream-sediment samples from the Survey Pass 
quadrangle, Alaska: U.S. Geological Survey Open-File Report 79-837A, 
55 p., 1 pi.



Cathrall, J. B., Cooley, E. F., McDanal, S. K., and Billings, T. M., 1979b, A 
listing and statistical summary of spectrographic analyses of heavy- 
mineral concentrates from stream-sediment samples for the Survey Pass 
quadrangle, Alaska: U.S. Geological Survey Open-File Report 79-837B, 
52 p., 1 pi.

Oil Ion, J. T., Moorman, M. A., and Lueck, Larry, 1981, Geochemical
reconnaissance of the southwest Wiseman quadrangle; Summary of Data on 
Rock Samples: State of Alaska Department of Natural Resources Division 
of Geological and Geophysical Surveys, Open-File Report 133B, 164 p. 
1 pi.

Kraushopf, K. B., 1967, Introduction to geochemistry: McGraw-Hill Publishing 
Co., New York, New York.

Levinson, A. A., 1974, Introduction to exploration geochemistry: Applied 
Publ. Ltd, Calgary, Alberta, 612 p.

O'Leary, R. M., Hoffman, J. D., Sutley, S. J., and Lewis, J. S., 1984,
Analytical and sample locality maps of stream sediments, heavy-mineral 
concentrate, pebble, and rock samples from the Wiseman quadrangle, 
Alaska: U.S. Geological Survey Open-File report 84-161A, 398 p., 3 pi.

Reiser, H. N., Brosge, W. P., Hamilton, T. D., Singer, D. A., Menzie, II,
W. D., Bird, K. J., Cady, J. W., Le Compte, J. R., and Cathrall, J. B., 
1983, The Alaska Mineral Resource Assessment Program: Guide to 
information contained in folio of geologic and mineral resource maps of 
the Philip Smith Mountains quadrangle, Alaska: U.S. Geological Survey 
Circular 759, 22 p.

Reiser, H. N., Brosge, W. P., De Young, Jr., J. H., Marsh, S. P., Hamilton, 
T. D., Cady, J. W., and Albert, N. R. D., 1979, The Alaskan Mineral 
Resource Assessment Program: Guide to information contained in folio of 
geologic and mineral resource maps of the Chandalar quadrangle, Alaska: 
U.S. Geological Survey Circular 758, 23 p.

VanTrump, George, Jr., and Miesch, A. T., 1976, The U.S. Geological Survey 
RASS-STATPAC system for management and statistical reduction of 
geochemical data: Computers and Geosciences, v. 3, p. 475-488.



Table 1. Criteria for determining anomalous abundances of selected 
metallic and associated elements in rock samples of the Wiseman 
quadrangle, Brooks Range, Alaska

[All values in parts per million (ppm); S = semiquantitative 
emission spectrographic analyses; AA = atomic absorption analyses]

Method of
Analysis El ement

Threshold of
Anomaly

Lower limit of
Determination

Group I

S
S
AA
S
AA
S
AA

Ba
Cu
Cu
Pb
Pb
Zn
Zn

3,000
200
200
100
100
200
180

20
5
5

10
5

200
5

Group II

S
S
S
S
S
S
S
S
S
S
S
S

Be
B
Co
Cr
La
Nb
Ni
Sc
Sr
V
Y
Zr

None anomalous
  do 
  do 
  do 
  do 
  do 
  do 
  do 
  do 
  do 
--do 
  do 

1
10
5

10
20
20
5
5

100
10
10
10

Group III

S
AA
S
AA
S
AA
S
AA
S
AA
S
AA
S
AA
S
S
Inst

Ag
Ag
Au
Au
As
Bi
Bi
Bi
Cd
Cd
Mo
Mo
Sb
Sb
Sn
W
Hg

1
1

>10
0.05

>200
50

>10
3

>20
1.5

10
15

>100
10
10

>50
.1

0.5
.05

10
0.05

200
5

10
1

20
0.1
5
1

100
2

10
50
0.02



Table 2.--Criteria for determining anomalous abundances of selected metallic 
and associated elements in stream-sediment-pebble samples of the Wiseman 
quadrangle, Brooks Range, Alaska

[All values in parts per million (ppm); S = semiquantitative emission 
spectrographic analyses; AA = atomic absorption analyses

Method of
Analysis Element

Threshold of
Anomaly

Lower limit of
Determination

Group I

S
S
S
S
AA

Ba
Cu
Pb
Zn
Zn

3,000
150
100
200
200

20
5

10
200

5

Group II

S
S
S
S
S
S
S
S
S
S
S
S

Be
B
Co
Cr
La
Nb
Ni
Sc
Sr
V
Y
Zr

None anomalous
  do 
 do 
  do 
 do 
  do 
  do 
  do 
  do  
  do 
  do 
 do 

1
10
5

10
20
20
5
5

100
10
10
10

Group III

S
AA
S
AA
S
AA
S
AA
S
S
AA
S
S
Inst

Ag
Au
As
As
Bi
Bi
Cd
Cd
Mo
Sb
Sb
Sn
W
Hg

1
0.05

200
50

>10
1

20
1.5

10
>100

10
>10
50

.1

0.5
0.05

200
5

10
1

20
0.1
5

100
2

10
50
0.02
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